Martin Kemp detail. But the major features of the musculature are similarly displayed. The absence from the drawing of the lettering and the landscape can easily be reconciled with its possible preliminary function in the development of the plate. The red chalk figure measures 34.5 cm. from the crown of the head to the sole of the heel; the woodcut man is 34 cm. tall.
In addition to its obvious similarities to the second plate, the drawing exhibits unexpectedly close relationships with other plates in the muscle-man book. These relationships are, as I hope to show, of such intricacy that the form of the drawing can only be satisfactorily explained if it is regarded as an integral part of an extraordinarily complicated creative process. The drawing cannot, therefore, easily be dismissed as the product of a copyist working from the published treatise. Also, it is difficult to believe that a copyist would have specially reversed and modified the figure.
On the other hand, the series of line-and-wash studies (Hunterian Museum, University of Glasgow), regarded as genuine by Saunders and O'Malley, should not be accepted at face value as a set of preparatory studies for the Fabrica.5 For a number of reasons, the Glasgow drawings could not have played any useful role in the creation of the treatise-either in the preliminary delineation of the dissections or in the detailed planning of the book itself. The lettering on the drawings has been meaninglessly appended to figures in which the corresponding details are not shown with the clarity necessary for such labelling; the figures are extremely weakly executed, their articulation possessing none of the convincing firmness of the plates; and, in a number of cases, diagrams and portions of text from different parts of the Fabrica have been illogically rearranged together on the same sheet. Beside one of the transposed diagrams is the inscription 'ex libro secundo'-a clear acknowledgement of its relationship to the published treatise.6 With the exception of the very different study for the title-page, the Hunterian volume appears to contain no more than a series of relatively unskilled tracings and transcriptions from the original edition.
The documentation of Vesalius's collaboration with the illustrators of his treatises is far from complete, but certain clues can be gleaned, particularly concerning Vesalius's own role.
Vesalius published his first major set of anatomical illustrations, the Tabulae Sex, in April 1538. The introduction on the first plate and the colophon on the sixth ( fig. 3 ) are quite explicit as to the authorship of the designs. The first three plates, based upon the novel charts of the blood vessels which Vesalius had used in teaching, were executed directly from Vesalius's own designs. The three views of the skeleton-'recently constructed for the pleasure of students'-which involved more complex draughtsmanship, ' Vesalius, New York, 1943, p. 82 and fig. 14 . The volume in which these drawings are bound (together with the apparently genuine drawing for the title-page) was purchased by William Hunter in 1755.
6 Page XVIV of the Hunterian Volume. The text for the fourth muscle-man is followed by the diagram ' At the end of his introduction to the Tabulae, Vesalius expressed his intention to 'add something greater some day', provided that the six plates were well received. A year later, in his Venesection Letter, which contained another of his own vessel charts, Vesalius recorded that this greater project was well under way. In collaboration with an engraver or designer, he had completed two plates of the nerves-almost certainly numbers one and ten in book four-but he stated his intention to retain these until the plates of the muscles and internal organs had been undertaken.9 For this purpose, Vesalius indicated that he would again endeavour to secure the services of Jan Steven van Kalkar; but there is no subsequent reference in Vesalius's writings to Kalkar or to any other designer for the Fabrica.'0
The two diagrams completed before Kalkar's possible intervention are introduced with 'we have drawn' and 'we have represented', phrases which suggest his prior co-operation with another artist. But these early nerve plates are not drawn with the high degree of skill necessary for the design of the muscle-men. In a few other cases, Vesalius appears to have deliberately indicated his own authorship of certain designs, by his exceptional use of the first person singular in the introductions: 'I have sketched' and 'I have represented'.1' Vesalius's own plates are competently drawn, but they in no way suggest that he could himself have been the draughtsman of the muscle-men.
To establish the identity of the designer(s) of the plates for which Vesalius himself was not responsible, we have to fall back upon secondary sources. The second edition of Giorgio Vasari's Vite (1568) contains the first definite pronouncements on the question of authorship. In three entirely separate sections of the Vite, he specifically indicated that 'Giovanni Calker, pittore fiammingo' had designed anatomical plates for the Fabrica or for the Epitome. The first of these accounts is to be found in the Vita of 'Marcantonio Raimondi e Altri Intagliatore di Stampe'; the second in his discussion of Titian's bottega, and the last in his section entitled ' Following Vasari, both van Mander and Sandrart acknowledged Kalkar as the author of the Vesalius illustrations; but, by the middle of the seventeenth century, the attribution of the muscle-men to Titian had begun to gain a firm hold-a hold which it has been reluctant to relinquish.14 Historians of science have been delighted to find an artist of such stature involved with the art of anatomical illustration, but they have failed to pay due attention to the incongruity of the illustrations in Titian's oeuvre; whilst historians of art have unjustifiably failed to pay due attention to the unexpected emergence (and potential influence) in Venice of such magnificent expositions of the human figure.
The Fabrica was, first and foremost, Vesalius's own treatise; all the plates, no matter who was responsible for their draughtsmanship, are full of his scientific erudition. The charts of the vessels and the nervous system-diagrams which could only have resulted from the combined data of many dissections, rather than from an per mano di flanmingo; ma costui mori giovane in Napoli, mentre si sperova gran cose de lui: il quale disegno la sua notomia a Vesalio. ' Prior to his mention of Giolito (in 'a'), Vasari had briefly assessed the work of Marcolini da Forli. Guerra, op. cit., p. 38ff., interprets this to mean that Kalkar's designs were engraved in Marcolini's workshop. However, this section of the Vite is a characteristic Vasarian Martin Kemp Vesalius had similarly begun, in the three skeletons of the Tabulae Sex, with a system of anterior, posterior and lateral views. However, his subsequent system, which only occasionally permitted itself the expansive luxury of a three-part representation of the same dissection, sacrificed Leonardo's absolute completeness in favour of a less visually exhaustive (and exhausting) approach. Vesalius's method was, above all, that of a practical anatomist. At each fluent move from one plate to the next, he has carefully balanced the two variables (the differing degrees of anatomization and the variations of pose), weighing the demands of visual completeness against the continued momentum of dissection. The two changing factors are interrelated with the greatest subtlety. Whoever was responsible for the actual draughtsmanship of the final plates in the Fabrica, the detailed scientific co-ordination and intellectual direction ofthe muscle-men can only be acredited to the master-mind of the anatomical series as a whole, Vesalius himself.
The necessary dominance of Vesalius's intellectual and creative impulses could have provided one of the reasons for the lack of credit in the Fabrica to the artist or consortium of artists involved. A Drawing for the Fabrica; and Some Thoughts upon the Vesalius Muscle-men sculptors would normally consider'..' Vesalius presumably wished to open his series with a reasonably complete picture of the muscles in situ. However, of the early stages-numbers one, two, three and nine-only the first two show identical states of anatomization. In plate nine ( fig. 6 ), which correspondingly opens the series of rear views, Vesalius has characteristically taken the opportunity to maintain the momentum of his exposition, by pressing his preliminary dissection a small stage further. Vesalius recorded that he had 'dissected the transverse ligaments which lie on the outer side of the fore-arm'. Were it not for the removed ligaments, the first two plates and the ninth would together comprise a standard system of anterior, lateral and posterior representations of the same dissection. Vesalius was able to justify this minor but significant deviation from the standard practice on the grounds of unnecessary repetition; the ligaments were omitted 'because they were clearly to be seen in the first and second plates '.20 Conveniently, from the historian's point of view, these small ligaments provide an invaluable clue to the drawing's exact position in the development of the plates; these ligaments comprise, as already noted, the clearest difference in bodily structure between the study and the second muscle-man. The drawing surprisingly corresponds more closely to the state of dissection in the rear view on plate nine-from which the ligaments have been identically omitted. In a similar manner, the dissection of the ankle ligaments in the drawing can be closely paralleled in the frontal view on plate three (fig. 7) ; in the plate, the ligament of the figure's left foot has been hinged back to reveal its attachment, and that on the right has been removed, as in the drawing.
In view of these unexpectedly close correspondences in detail to dissections other than the second in the series, it can be inferred that the drawing represents a stage prior to the final and minutely detailed orchestration of the anatomical progression from one plate to another. After the completion of the study, and before the execution of the woodcut, the vital decisions of clarification and co-ordination must have been taken.
The plates of the Fabrica, in their final arrangement, do not follow a simple linear progression from superficial to deeper structures. The third plate, as Vesalius noted, 'demonstrates the anterior view of the body, and it differs from the first plate of the muscles in that it shows the muscles of the fleshy membrane, and also several of the facial muscles'.21 The fleshy membrane ('membrana carnosa') would originally have lain above the major muscles in plates one, two, and nine. In In the second plate, the structures of the head, most particularly the muscles of the jaw, are more clearly displayed than in the preparatory drawing. The head of the drawing is actually closer to the state of dissection in plate one. The heads in the four plates and the study can thus be grouped in the following order (from superficial to deeper dissections): plate one and the drawing; plate three; plates two and nine. The ligaments provide a different sequence: plates one and two; plate three; the drawing and plate nine. And the fleshy membrane yet another: plate three; plates one, two, nine and the drawing. The ultimate decisions for anatomical progressions of this complexity can only have rested, after the completion of similar drawings for each muscle-man, with Vesalius himself.
Vesalius stated that the muscle-men were drawn by the artist directly from the dissected cadavers which the anatomist held upright by means of a contraption of ropes and pulleys.22 A set-up of just this kind was portrayed some thirty-five years later by Cornelius Cort in his engraved version of Stradano's factory-school for the visual arts ( fig. 8) . The preliminary drawing for the Fabrica may well have been a carefully supervised product of this method of direct representation. But the final result in the second plate of the series cannot simply be regarded as the artist's second representation of a single figure in a dissection series. Each plate is the joint culmination, over a considerable period, of Vesalius's meticulous research into the human body and of his equally meticulous research into the appropriate means for the detailed exposition of his results. This arduous creative process of minute refinement and readjustment-a process with which the artist of the red chalk drawing must have become intimately involved-was of the utmost intellectual and representational complexity.
The style of the drawing is tightly precise. Thepentimenti-the relatively conspicuous adjustment behind the rearmost heel, and the minute manoeuvring for position in areas of the torso-are of a fussily delicate and careful kind. The contours of the muscles have been rigorously defined by incisively firm outlines, and their internal modelling has been accomplished by a controlled use of blended tones. The overall silhouette of the body has not been conceived in a fluently rhythmic manner. Rather, the contours of the figure meticulously obey the irregular profiles of the exposed muscles. The figure is satisfactorily articulated in most respects, with the exception of the rather weakly drawn feet-a minor fault which the drawing shares with the Tabulae Sex skeletons, the Epitome nudes, and a number of the muscle-men.
Parallels for such a subtle yet definitive use of red chalk can only be found before this time in the art of central Italy, most notably in the drawings of Leonardo, Andrea del Sarto and those draughtsmen who followed their lead.23 But the particular "* Vesalius's description of his method is recorded by Saunders and O'Malley, op. cit., p. 29. The 'Seventh plate of the muscles' shows 'the rope from which the body was suspended during delineation. ' ' Leonardo used red chalk most regularly for his anatomical studies at the time of his work on the Battle of Anghiari, particularly favouring this method for his representations of surface musculature (Windsor, 12623, 12625, 12629, 12594, and 12596) .
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A Drawing for the Fabrica; and Some Thoughts upon the Vesalius Muscle-men qualities of outline in the drawing, almost pen-like in the arms and legs, are closer to those of an artist in the Northern European tradition, of an Italianate draughtsman in line of descent from Durer and Mabuse to Floris and Goltzius.
Direct stylistic comparisons with Venetian drawings are difficult to make. There are no extant drawings by Titian (or by his Venetian contemporaries) of the careful kind required for such definitive illustrations. But, even at his most anatomical, Titian gives no hint of a technique similar to that of the Fabrica study.4 Compared to the instinctive sprezzatura of the known Venetian style, the drawing is (even when due allowance has been made for its function) notable for its measured control of detail. All that can be said, under these circumstances, is that the stylistic clues point away from Venice in general and away from Titian in particular.
It is just conceivable that the studious author of the red chalk drawing may also have been responsible for the backgrounds. However, in view of the wholly Venetian vigour of the landscape details, this is rather unlikely. The grassy hummock in plate one and the thicket of trees in the third plate, for instance, are energetically conceived in the Venetian manner of freely open rhythms. Comparably non-anatomical details in the figures-suitable examples are provided by the decorative hair on the dissected heads in book seven and by the hair of the Epitome nudes (figs. 9 and 10)-are executed with a careful linear precision. The expansive and mobile conception of form in the landscape details seems to be of an entirely different order from the self-enclosed, almost finical outlines of the red chalk study. Even allowing for their essentially decorative function, the landscapes appear to possess a fundamentally different pedigree from the figures. The landscapes stand completely within the Venetian tradition of Domenico Campagnola.25
In the absence of suitable comparative material, such analyses of technique cannot alone establish the identity of the artist of the muscle-man series, but if these formal criteria are taken in conjunction with the documentary clues, certain distinct probabilities begin to emerge.
From what little we know of Jan van Kalkar's background-he was trained in Flanders and probably did not enter Titian's bottega until he was at least thirty-five years old-it is possible to infer that his creative methods would not have been identical to those of a native Venetian painter, no matter how similar the final effects of his work might have been.2 Vasari mentioned Kalkar as a practitioner of portraiture, a genre for which the naturalistic artists of the North were then considered "4 See H. Tietze and E. Tietze-Conrat, The Drawings of the Venetian Painters, New York, 1944, for Titian in particular (nos. 1915 and 1906 
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Martin Kemp to be especially well suited. Vasari also considered that Kalkar had desirably assimilated the 'maniera d'Italia' in figure style (presumably the key virtue of Florentine disegno) to a degree which was unusual in a foreign painter. Kalkar was in Venice at the time when central Italian draughtsmanship, through the Salviatis and Vasari himself, was making itself most keenly felt.27 Also, the possibility of an earlier trip to central Italy cannot be discounted; a pilgrimage to Rome was becoming an almost obligatory act for an ambitious Northern artist of the mid-sixteenth century.
Kalkar, like so many of his fellow expatriates, may have been tempted to strive towards the reconciliation of the heterogeneous factors in his background, attempting to combine elements from Flemish naturalism, Titianesque monumentality and Salviatian disegno. Such an attempt would be fully consistent with Vasari's approval of his friend's accomplishments in 'small as well as large figures'. And it is entirely commensurate with the actual style of the red chalk drawing. Since the documentary evidence also lends some slight support to the thesis of Kalkar's participation in the Fabrica designs, it is reasonable to suggest that the drawing for the second muscleman should be provisionally attributed to Jan Steven van Kalkar. The existing clues do not indicate any wholly feasible alternatives.
As Saunders and O'Malley have rightly stressed, the landscapes of the Fabrica possess much in common with the style of Domenico Campagnola. It must be noted, however, that Campagnola appears not to have been a member of Titian's bottega; and his possible designing of the landscapes cannot be used in support of their claim that the Fabrica illustrations originated from Titian's studio.28 Nor can their verification of Cushing's proof that the backgrounds form 'a continuous landscape' be accepted as it stands.29
The Campagnolesque nature of the Fabrica woodcuts emerges most strongly in the title-page ( fig. 11 ). The use of gesture and expression in the Vesalius dissection scene is strikingly similar to that in the group of spectators in Campagnola's early Massacre of the Innocents ( fig. 12 ). And the densely-packed excitement, so unexpected in the title-page, was one of the uniquely individual characteristics of Campagnola's style as manifested in the Massacre.
If Campagnola was indeed the artist of the landscapes and the title-page, he may also have been the actual engraver of the plates. It would have been simpler (and more logical) for Campagnola, as a master woodcut artist, to have taken over all the final stages in the book design-the appending of the landscapes, title-page and decorative initials in the text-cutting the wood blocks himself, rather than passing the various components to yet another artist for engraving. However, the 'Venetianization' of the figures is far from complete. The landscapes and the muscle-men obstinately retain their fundamentally different design characteristics. Specifically non-Venetian qualities can be discerned in the more complete figures. Their consciously poised grace of movement and the eloquently stylish gestures of their hands are directly dependent upon the maniera of central Italy. But it is only in the undissected nudes of the Epitome that these qualities come entirely to the fore.
Although the poses of the nudes are related to the other illustrations in the Epitome, they are not part of an extended series in which poses and states of anatomization are minutely choreographed. They may, therefore, be regarded as clearer visual evidence of their creator's 'normal' figure style than the more exclusively anatomical plates. What is most striking about these independent nudes, besides their unusually large scale and extremely high quality, is their lack of real affinity at this date with the Venetian style in general, or with the style of Titian in particular.
The female figure is Parmagianinesque in form and feature, with, perhaps, some hint of Northern European proportions in her smallish breasts and large abdomen. Only in the late 1550s does Titian adopt a canon of attenuated elegance comparable to that of the Epitome 'Venus'.-" The robust yet elegant form of her male companion may well reflect the influence of the Salviatis. The head of the male figure is basically non-Venetian (even non-Italian) in type; the crisp curls of his beard and the curving waves of his hair have been executed with an almost metallic sharpness, more akin to Diirer's copper-plate style than to the Venetian woodcut bravura which can be discerned in the shading of the torso. In the hair, the underlying design characteristics of a non-Venetian drawing style appear to have outweighed the Venetian technique of the woodcut artist. Titian's paintings of the early 1540s are indeed more 'anatomical' than those of the immediately preceding period; but when this development is examined in detail it can be shown to follow by some two years the completion of the muscle-men (1541), rather than to be contemporaneous with their execution. His generalized form.32 The reversal of this trend in favour of a style more akin to that of Florence and Rome can be partially equated with the challenge of Pordenone and with the influence of the Salviatis. The Ecce Homo, signed and dated 1543, is the first precisely datable work which openly reflected the impact of their art.-" Around this painting can be grouped a number of closely related but undated works, all of which exhibit some features of his 'new' manner." These paintings do not really indicate that Titian could have been responsible for the design of the muscle-men series; his broadly synthetic treatment of form always remains dominant over any definitive exposition of detail. But they do suggest that Titian was sensitive to the physical power of the illustrations and that he was responsive to their high degree of anatomical conviction.
During the early 1540s, the confrontation between the styles of Venice and Florence had reached a crucial stage, particularly for a young artist such as Tintoretto. The muscle-men were undoubtedly of the quality to have played a not unimportant role in the resulting reaction. The influence of the Fabrica upon the art world has yet to be charted; but there is evidence to suggest that it retained its hold as a source book for artists until the early nineteenth century. 35 Whoever was responsible for the consummate artistry of the muscle-men, and whatever their subsequent influence, we can be certain that the process of their planning, design, delineation and execution represents one of the most remarkable achievements in the history of anatomical art and in the art of anatomical illustration. The relationship in the Fabrica between the practice of visual representation and the science of anatomical demonstration could not have been closer-as is shown by the complex formal and scientific relationships between the drawing and the plates.
At present, we cannot categorically assert that the ability to achieve such a standard lay either within or outside the scope of the little-known Kalkar; but the documentary and visual evidence is gently inclined in favour of his authorship of the muscle-men. 
